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SUMMARY
@ Types of Dielectric Material and Capacitor

% HIGH FREQUENCY TYPE: The capacitor of this kind dielectric material is considered as Class |
capacitor, including high frequency COG. COH capacitor and temperature compensating capacitor such as
HG, LG, PH, RH,SH, TH, UJ, SL. The electrical properties of COG. COH capacitor are the most stable one
and change invariablly with temperature, voltage and time. They are suited for applications where low-losses
and high-stability are required, HG, LG, PH, RH, SH, TH, UJ, SL capacitor’s capacitance changes with
temperature. They are suited for applications where low-losses and temperature compensating circuits.

*) X7R. X5R. X7S. X6S: X7R. X5R. X7S. X6S material is a kind of material has high dielectric
constant. The capacitor made of this kind material is considered as Class II capacitor whose capacitance
is higher than that of class [ . These capacitors are classified as having a semi-stable temperature
characteristic and used over a wide temperature range, such in these kinds of circuits, DC-blocking,
decoupling, bypassing, frequency discriminating etc.

X Y5V: The capacitor made of this kind of material is the highest dielectric constant of all ceramic
capacitors. They are used over a moderate temperature range in application where high capacitance is
required because of its unstable temperature coefficient, but where moderate losses and capacitance changes
can be tolerated. Its capacitance and dissipation factors are sensible to measuring conditions, such as
temperature and voltage, etc.

% Z5U: The capacitor made of this kind of material is considered as Class II capacitor, whose temperature
characteristic is between that of X7R and Y5V. The capacitance of this kind of capacitor is unstable and
sensible to temperature and voltage. Ideally suited for bypassing and decoupling application circuits

operating with low DC bias in the environment approaches to room temperature.
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—. R~} X%# DIMENSIONS AND STRUCTURE

¥ KR~} DIMENSIONS

L
|= =| L
7 y y'y -t -
/ / 7 7 ;
W
% / - /A é v T
7 7
—>|—|<—
WB
WB
[JI:I
A% Type JRs}  Dimensions  (mm) I
RN | AR R D'J; i Special
British Metric telectric L W T WB Instructions
expression | expression
B A i
1005 0402 . .| 0440.02 | 02+0.02 | 0.240.02 | 0.1+0.03 All
All Dielectric
A ] 0.6+£0.03 | 034+0.03 | 0340.03 | 0.1540.10 C<220nF
0201 0603 Aﬁﬁf )1[)7‘.
telectric| o 6+0.05 | 0.3+£0.05 | 0.3+0.05 | 0.15+0.10 C=220nF
1.00+0.05 | 0.50+0.05 | 0.5040.05 | 0.25+0.10 C<<0. 47uF
Y5V/Z5U
1.00+0.15 | 0.50+0.10 | 0.5040.10 | 0.25+0.10 | 0. 47uF<C<1uF
0402 1005 1.00+0.05 | 0.50+0.05 | 0.5040.05 | 0.2540.10 C<I1uF
% Y5V/Z5U
41 1.00+0.15 | 0.50+0.15 | 0.504+0.15 | 0.25+0.10 | 1TWF<C<10uF
1.00+0.20 | 0.50+0.20 | 0.5040.20 | 0.25+0.10 C=10uF
0603 1608 i Akl | 1.6040.10 | 0.8020.10 | 0.8020.10 | 0.300.10 C<10uF
All Dielectric| 1 601020 | 0.80+0.20 | 0.80+0.20 | 0.30+0.10 C=10uF
2.004+0.20 [ 1.25+0.20 | 0.70+0.10 | 0.504+0.20 C<<0. 22uF
0. 22uF<(C<
0805 2012 Y5V/Z5U |2.00+0.20 | 1.254+0.20 | 0.80+0.10 | 0.50+0.20
2. 2uF
2.00+0.20 | 1.25+0.20 | 1.254+0.20 | 0.50+0.20 | 2. 2uF<C<10uF
& P 27 W
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U —
5 Type JNs}  Dimensions  (mm) .
— — AR Fh IR
RN | AHIERR D 1‘ i Special
British Metric ielectric L \\% T WB Instructions
expression | expression
% Y5V/Z5U | 2.0040.20 | 1.25+0.20 [ 0.80+0.20 | 0.50+0.20 C<IuF
0805 w12 |* 5;: U
2.00+0.20 | 1.25+0.20 | 1.25+0.20 | 0.50%0.20 C=1uF
3.20+0.30 | 1.60+0.30 | 0.80+0.20 | 0.60+0.30 C=<10uF
Y5V/Z5U
3.20+0.30 | 1.60+0.30 | 1.60+0.30 | 0.6010.30 C>10uF
3.20+0.30 | 1.60+0.30 | 0.80+0.20 | 0.6010.30 C<330nF
1206 3216
% Y5V/Z5U | 3.20+£0.30 | 1.60£0.30 | 1.00£0.20 | 0.60£0.30 |330nF<<C<<470nF
4 3.204+0.30 | 1.60+0.30 | 1.25+0.20 | 0.604+0.30 |470nF<C<<4. TuF
3.204+0.30 | 1.60+0.30 | 1.60+0.30 | 0.60+0.30 C=4. TuF
7
1206 3216 X7R 3.20%+0.30 | 1.60+0.30 | 0.80+0.20 | 0.60+0.30 C=1uF
FiE: 1 PRBREE ‘T BRAFNTH R RETEE AR,
2. AARAE R R B SR TR AR 7R SRR
Note: 1. The specific thickness of the product can read "capacity range and voltage "in this approval sheet.
2. We can design according to customer special requirements
. 55 R
¥ 4E#) STRUCTURE
i NO Name
W L @ Ve &A1 I
Ceramic dielectric
|A/ ® Py LR
T Inner electrode
® VANEER
T Substrate electrode
® @ B
@ Nickel Layer
©_ /Lo © © B
Tin Layer
B O3 W 27 W
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A

=. HEHMKFRAE  HOW TO ORDER
1206 B 105 K 500
® @) ® @ ® ® @

Z
-

X8 NOTES:

OR~F DIMENSIONS Hif7 (unit): inch/ mm
‘_H% 1005 | 0201 | 0402 | 0603 | 0805 | 1206 | 1210 | 1808 | 1812 | 2220 | 2225
SizeCocke
X | 001 002 004 006 008 (17} 012 018 018 02 02
LXW) X X X X X X X X X X X

inch 0005 | 001 002 003 005 006 010 008 012 020 025
KXTE | 040 | 060 100 160 200 320 30 | 4% 450 570 570
LXW) X X X X X X X X X X X

mm 020 | 030 050 080 125 10 | 2% | 20 320 500 630

@ A2 DIELECTRIC STYLE

VIS
(Dielectric | CG | CH | HG|LG| PH |RH| SH | TH| UJ | SL | B X BS | DS | E F
Code)
Vit
o COG | COH| HG |LG| PH |RH| SH | TH| UJ | SL | X7R | X5R | X7S | X6S | Z5U | Y5V
(Dielectric)
@ FrFR%E NOMINAL CAPACITANCE A7 (unit): pF
E IV SLBRE
(Express Method) (Actual Value)
ORS 0.5 E: SRS AT, BTN 0
1RO 1.0 %4%&9 R%lj\iﬁ/ﬁo
; Note: the first two digits are significant; third digit
102 10X10 denotes number of zeros; R=decimal point.
224 22%10"

@ ZB=iRZ%E CAPACITANCE TOLERANCE

i (Code) A B C D F G J K M S Z
RE + + + + + + £ 510% | 1000 | 5w | s
(Tolerance) | 0.05pF | 0.10pF | 0.25pF | 0.5pF | 1.0% | 2.0% | 5.0% 20% | 20%

#iE: Ay By C. D ZRZEEH T & E<10pF K™ ih.
Note: These capacitance tolerance A, B, C, D are just applicable the capacitance that equals to or less than

10pF.
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® % )k RATED VOLTAGE

LA (unit): V

R /UL

Fo i SLPrA
(Express Method) | (Actual Value)
6R3 6.3
500 50X 10°
201 20X 10’
102 10X 10

RIS LIIVA AL RVE 2

» BB AT N 0 AN

Note: the first two digits are significant; third digit

denotes number of zeros; R=decimal point.

® kA4 B TERMINAL MATERIAL STYLES

5ik2%0  (Termination Styles) R (Express Method)
AR v =k (Silver Solderable Termination) S
aiffi sk (Copper Solderable Termination) C
=B ®#4Euk (Nickel Barrier Termination) N

@ 377 X PACKAGE STYLES

B

T

itk (Bulk Bag)

4wt % (Taping Package)

M. JEBERE/RFE Temperature Coefficient /Characteristics

VIIiELES ZHERE PRI B SR E AR R
Dielectric [Reference Temperature Point| Temperature Coefficient | Operation Temperature Range
COG 20°C 0£30 ppm/C -55C~125C
COH 20°C 0+60 ppm/C -55C~125C
HG 20°C -33£30 ppm/TC -25C~85C
LG 20°C -75+30 ppm/C -25°C~85C
PH 20°C -150£ 60 ppm/C -25°C~85C
RH 20°C -220£ 60 ppm/TC -25C~85C
SH 20°C -330£ 60 ppm/TC -25C~85C
TH 20°C -470£ 60 ppm/C -25C~85C
uJ 20°C =750+ 120 ppm/C -25C~85C
SL 20°C -1000~+140 ppm/C -25°C~85C
X7R 20°C +15% -55°C~125C
X5R 20°C +15% -55C~85C
X7S 20°C +22% -55C~125C
X6S 20°C +22% -55C~105C
Z5U 20°C -56%~+22% 10°C~85C
Y5V 20°C -80%~+30% -25C~85C
vt 1 2R A AR bR PRI R BORT 7o Vi 22 /2 K HHR BE7E 20°C A1 85°C 2 [H] ) FEL A AR AL R € 1Y), 17

Note:

1T 88 H 25 25 B Pkl 2 2R B 4 IR ARV L 2 T ) L 2 AT 20°C 0 A B AR AR 2 1

Nominal temperature coefficient and allowed tolerance of class

I are decided by the changing of the

capacitance between 20°C and 85°C. Nominal temperature coefficient of class I are decided by the
temperature of 20°C.

Paran
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f. REVWEAHEHBE Capacitance Range and Operating Voltage
#vE: 1 [ W AEREN)EE, #BA2: mm
2. ATAREE R R SR BT R G R SR I
Note: 1. [] General thickness corresponds to the capacity, unit:

2. We can design according to the customer requirements.

Tt HIUE L 25 & [ Capacitance
Size Code Rated Voltage COG(NPO)(pF) Y5V (Z5U)(pF)

6.3V — —
10V 0.1~220 [02]1—

1005 16V 0.1~100 (02—
25V 0.1~100 (02—
50V e —
6.3V e 10,000~100,000 [031]
1ov — —

0201 16V e 10,000 [0.31]
25V 0.1~1,000 (03] ——
50V 0.1~220 (03] —
6.3V 3,300~4,700 [0.51 |1,000~1,000,000 [0.51]
1ov 1,200~2,700 [0.51 |1,000~1,000,000 [0.51]

0402 16V 1,200~2,700 [0.51 {1,000~220,000 [0.51]
25V 0.1~1,200 [0.51 {1,000~220,000 [05]
50V 0.1~1,000 [0.51 {1,000~100,000 [0.51]
6.3V — 2,700,000~10,000,000 [0.81]
1ov 12,000~22,000 [0.81 [2,700,000~10,000,000 [0.8]

0603 16V 8,200~10,000 [0.81 |1,000~2,200,000 [0.81]
25V 0.1~6,800 [0.81 |1,000~2,200,000 [0.81]
50V 0.1~6,800 [0.81 |1,000~1,000,000 [0.8]




A

AR A R R IR R (A S R

GLLANUUNOMG FENGHUA ADWVANCED TECHMNOLDGY B DIMG DO, LTI

JT R HUE L 2 B[ Capacitance
Size Code Rated Voltage COG(NPO)(PF) Y5V (Z5U)(PF)
6.3V — 2,700,000~22,000,000 [0.8]
1o0v 10,000~100,000 [1.251| 2,700,000~22,000,000 [0.81]
16V 10,000~33,000 [1.251 2,700,000~10,000,000 [0.81]
0805
25V 10,000~27,000 [1.251| 2,700,000~4,700,000 [0.81]
0.1~8,200 [0.8]
50V 1,000~2,200,000 [0.81]
10,000~22,000 [1.25]
6.3V — 22,000,000~47,000,000 [1.6]
1o0v — 22,000,000 [1.6]
16V — 22,000,000 [1.6]
1206
25V — 4,700,000~10,000,000 [0.81]
0.3~8,200 [0.8]
50V 1,000~4,700,000 [0.81]
10,000~100,000 [1.6]
6.3V — 10,000,000~100,000,000 [2]
1ov — 10,000,000~47,000,000 [2]
16V 10,000,000 ~ 22,000,000
1210 —
[2]
25V — 6,800,000~10,000,000 [1.25]
50V 10~100,000 [1.25] 4,700~4,700,000 [1.25]
1808 50V 10~100,000 [16] | —
6.3V — 10,000~100,000,000 [1.6]
1ov — 10,000~100,000,000 [1.6]
1812 16V — 10,000~22,000,000 [1.6]
25V — 10,000~10,000,000 [1.6]
50V 10~100,000 [1.25] 10,000~10,000,000 [1.6]
¥, 07 W #* 27 W
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FGTHit | AiE 75 f Y #| Capacitance
Size Code | Rated Voltage X7R (nF) X7S(uF) X5R(uF) X6S(uF)
4V/6.3V  |—— I 0.015~0.1 [0.2]—
1005
10V/16V  0.1~1 [02)]— 0.015~0.01 [0.2]——
4v — 0.01~1 [0.3)(0.015~1 [0.31/0.015~1 [0.3]
6.3V - 0.01~0.22 [0.3]0.015~1 [0.31/0.015~1 [0.3]
0201 10V 0.1~22 [03)10.01~0.22 [0.330.015~1 [0.31/0.015~0.22 [0.3]
16V 0.1~22 [03)]— 0.015~0.22 [0.3)/0.015~0.1 [0.3]
25V 0.1~10 [03]— 0.015~0.1 [0.3)0.015~0.1 [0.3]
50V 0.1~1 [03)]— 0.0047~0.01 [0.3)—
4V S — 0.1~10 [0.5100.1~4.7 [0.5]
6.3V 0.1~470 [0.510.1~0.47 [0.5] [0.1~10 [05)00.1~4.7 [0.5]
0402 10V 0.1~470 [0.510.1~0.47 [0.5] (0.1~4.7 [0.5] 0.1~2.2 [0.5]
16V 0.1~220 [0.5)0.047~0.22 [0.5])| 0.1~2.2 [0.5)0.1~2.2 [0.5]
25V 0.1~220 [0.5)/0.022~0.1 [0.5) 0.1~2.2 [0.5] 0.1~1 [0.5]
50V 0.1~100 [0.53/0.0047~0.1 [0.5)/0.047~1 [051—
4V I I 0.47~22 [0.81/0.1~22 [0.8]
6.3V 0.15~4,700 [0.830.47~2.2 [0.8] (0.47~22 [0.810.1~22 [0.8]
0603 10V 0.15~2,200 [0.8i0.47~2.2 [08) (0.47~22 [0.81/0.1~10 [0.8]
16V 0.15~2,200 [0.810.47~1 [0.8] 0.47~10 [0.8))0.1~10 [0.8]
25V 0.15~1,000 (0.8i0.47~1 [0.8] 0.47~10 [0.8)(0.1~4.7 [0.8]
50V 0.15~1,000 [0.8}—— 0.47~2.2 [0.8]——
0.1~0.47 [0.8]
4V S — 1~47 [1.25]
0.56~47 [1.25]
0.15~470 [0.8] 0.1~0.47 [0.8]
6.3V 1~10 [1.25) |1~47 [1.25]
560~10,00001.25) 0.56~22 [1.25]
0.15~470 [0.8] 0.1~0.47 [0.8]
10V 1~10 [1.25) |1~22 [1.25])
560~10,00001.25) 0.56~22 [1.25]
0805
0.15~470 [0.8] 0.1~0.47 [0.8]
16V 1~4.7 [1.25)[1~22 [1.25])
560~10,00001.25) 0.56~10 [1.25]
0.15~470 [0.8] 0.1~0.47 [0.8]
25V 1~4.7 [1.25)1~22 [1.25])
560~4,700 [1.25] 0.56~10 [1.25]
0.15~470 [0.8]
50V — 1~4.7 [1.25)}—
560~2,200 [1.25])
o8 I 27 W
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FOTHiAG | #E s A EJu M Capacitance
Size Code | Rated Voltage X7R (nF) X7S(uF) X5R(uF) X6S(uF)
0.1~1.8 [0.8]
2.2~3.3 [1.25] 22~33  [1.25]
4V — 2.2~33 [1.25]
47~150 [1.6] 4.7~47 [1.6]
4.7~100 [1.6]
0.2~330 [0.8] 0.1~1.8 [0.8]
22~33[125)|2.2~33 [1.25]
6.3V 470~3,300 [1.25] 22~33  [1.25]
4.7~22 [1.6] | 47~47 [1.6]
4,700~22,00001.6] 4.7~100  [1.6]
0.2~330 [0.8] 0.1~1.8 [0.8]
22~33[125)|2.2~33 [1.25]
10V 470~3,300 [1.25] 22~33  [1.25]
4.7~22 [1.6) | 47~47 [1.6]
4,700~22,00001.6] 4.7~22 [1.6]
1206 0.2~330 [0.8] 1~1.8  [0.8] 0.1~1.8 [0.8]
2.2~33 [1.25]
16V 470~3,300 [1.251 | 2.2~3.3 [1.25] 22~33  [1.25]
4.7~22 [1.6]
4,700~10,00001.6] | 4.7~10 [1.6] 4.7~22 [1.6]
0.2~330 [0.8] 1~1.8  [0.8] 0.1~1.8 [0.8]
2.2~33 [1.25]
25V 470~3,300 [1.251 | 2.2~3.3 [1.25] 22~33  [1.25]
4.7~22 [1.6]
4,700~10,00001.6] | 4.7~10 [1.6] 4.7~10 [1.6]
0.2~330 [0.8]
1~1.8  [0.8]
#h7E 1,000 [0.8] 2.2~33 [1.25]
50V 2.2~33 [1.25] —
470~3,300 [1.25] 4.7~10 [16]
4.7 [1.6]
4,700 [1.6]
0.1~0.47 [1.25]
4.7~10 [1.6]
1210 4V S — 0.56~10 [1.6]
12~330 [25]
12~330 [25]
o9 W £ 27 W
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JGTHEURG | BiE LR 5 il Capacitance
Size Code Rated
X7R (nF) X7S (uF) X5R(uF) X6S(uF)
Voltage
6.3V 0.1~0.47 [1.25]
0.22~470 [1.251]4.7~10 [1.6] | 47~10 [1.6]
0.56~10 [1.6])
560~47,000 [1.6] | 12~100 [2.5] | 12~330 [2.5]
12~100 [2.5])
10V 0.1~0.47 [1.25]
0.22~470 [1.25]) 4.7~10 [1.6]
— 0.56~10 [1.6]
560~47,000 [1.6] 12~100 [2.5]
12~100 [2.5])
1210 16V 0.1~0.47 [1.25]
0.22~470 [1.251]2,2~10 [1.6] | 47~10 [1.6]
0.56~10 [1.6]
560~22,000 [1.6) | 15~22 [2.5)| 12~100 [2.5]
12~47 [2.5])
25V 0.22~470 [1.251|2,2~10 [16)|4.7~10 [1.6)]0.1~0.47 [1.25]
560~22,000 [1.6] | 15~22 [25)] 12~47 [2.51] 0.56~22 [1.6]
50V 0.22~470 [1.25]
1~10 [1.6)|4.7~10 [1.6]1 | —
560~10,000 [1.6]
6.3V 0.22~4,700 [1.6] —_ 4.7~100 [1.6] o
10V 0.22~4,700 [1.6] e 4.7~47 [1.6] e
1808 16V 0.22~4,700 [1.6] e 4.7~22 [1.6] e
25V 0.22~4,700 [1.6] —_ 4.7~10 [1.6] o
50V 0.22~4,700 [1.6] —_—  — _—
10 T 27 W
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JT R BUE B 2 B[ Capacitance
Size Code | Rated Voltage X7R (nF) X78S (uF) X5R(uF) X6S(uF)
6.3V - - 10~100 [25)] | —
10V - S 10~47 [25] | —
0.47~1,000 [1.6]
16V S 4.7~22 [25] | —
1,200~6,800 [2.5]
1812
0.47~1,000 [1.6]
25V S 4.7~10 [25] | —

1,200~4,700 [2.5]

0.47~1,000 [1.6]
50V - o
1,200~4,700 [2.5]

#E: 1 [) N ASEREA)ERE, $A7: mm
2. AR R R BRI R G R 7 SR 7
Note: 1. ['] General thickness corresponds to the capacity, unit: mm

2. We can design according to the customer requirements.
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75 AEHEMERIR  Reliability Test

i H

Item

BARRAE

Technical Specification

mowl gy ¥k

Test Method and Remarks

W

Capacitance

[ES

Class [

AT A1 RE HIR ZE )
Should be within the specified

tolerance.

i i

Capacitance

UReIE
Measuring

Frequency

I L s

Measuring Voltage

<1000pF

IMHz £ 10%

>1000 pF

1KHz*10%

1.0£0.2Vrms

JIES
Class 11

AT 45 5E IR ZE 20
Should be within the specified

tolerance.

IR -

25C£37C

Test Temprature: 25°C £3°C

C<10pF: MHAHZ: IKHz+10%

TR E: 1.04+0.2Vrms

Test Frequency: 1KHz3-10%

Test Voltage: 1.0£0.2Vrms

C>10pF X7R. X5R. X7S. X6S. Y5V
MAAZE: 120+£24 Hz
M 0.5+ 0.1 Vems
Test Frequency: 12024 Hz

Test Voltage: 0.5£0.1Vrms

Z5U: A1 +0.1KHz

I L s

:0.5+0.05Vrms

Test Frequency: 1 +0.1KHz

Test Voltage: 0.5+0.05Vrms

B IED)
(DF, tan 6 )
Dissipation

Factor

[ES

Class [

DF

w

AR

Capacitance

RIS
Measuring

Frequency

UUNEMEENES
Measuring

Voltage

<0.56%

Cr<<5 pF

IMHz £ 10%

1.5[(150/Cr)+7] X 10

5pF<<Cr<{50 pF

IMHz+10%

<0.15%

50pF<<Cr=<1000

pF

IMHz+10%

1.0+0.2Vrms

<0.15%

>1000 pF

1KHz+ 10%
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Item Technical Specification Test Method and Remarks
=50V 25V 16V 10V 63V C<10puF
XTR/ s, <35% | <35% | <s0% | <s0% | TR 1IKHZ+10%
- 0 ST Y
X5R (Cc< (c<| (c<| (c<| (Cc< MR E R 1.04+0.2Vrms
X7/ . n
047UF) | 047uF) | 047uF) | 015uF) | 015uF) | st Frequency: 1KHz =
X6S | <500 10%
~ ' <100% | <100% | <100% | <100%
=1 («c= Test Voltage: 1.0+0.2Vrms
0402) 04T (C=| (C=] (C=| (C =
(’]‘)F ns) | 1% XTR/ <S0% | <T% | <I5% | X6S. Y5V
n | | R (C<| (C<| (C<| i 120+24 He
I;SIPa on XIS | sy | sy | OO | OO4TUF) | OO4TWF) | Jifist 1 F:0.5+0.1 Virms
actor 270 U7
X6S S 10| < 100 | < 10% | Tegy Frequency: 120124 Hz
(< (c= (c= (Cc= Test Voltage: 0.5 £ 0.1Vrms
0402) 0047 | OO4TUED | OO4TUED | 1. gipiat i1 0. 1K Hz
=25V 16V 10V 6.3V | AR HLE:0.540.05Vims
Y5V <10% Test Frequency: 1+0.1KHz
(C<1.04) Test Voltage: 0.5+0.05Vrms
< < < CUO =
75U <90% <15% <15% <15%
(C=101F)
DA 0 F
% .
[ | €<10, Ri=50000M & W [): 605
ke ENLE ' MEEEE:  25C£3C
(IR) XTRXR/ | €25, Ri=10000M & TR FEHR B <50mA
Insulation 112 X75X6S | C>25, Ri*Cr=>100S Measuring Voltage: Rated Voltage
Resistance Class I Duration: 60+ 5s
Y5V | C<25,Ri=4000M Q Test Humidity: <75%
75U C>25, Ri*Cr>100S Test Temperature: 25°C +3°C
Test Current: <50mA
bUR=ENERE
[25: 300%AEHE  113K: 250%%0E HiE
A Wffa]:  1~5 %0 FOREER: ANENE 50mA
Y EEE o e S
DWV) (X HB 7 1t A EFE = R MLCC)
Diclectric AN A 2 Bl A Measuring Voltage:
Withstandi No breakdown or damage. Class I :300% Rated voltage
Class I1:250% Rated voltage
Voltage

Duration: 1~5s
Charge/ Discharge Current: 50mA max.
(This method excludes high-voltage MLCC)
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Item Technical Specification Test Method and Remarks
e FEAAE 80~1207C IR 2 R Ttk 10~30 5.
R AT 95% Preheating conditions:80 to 120°C; 10~30s.
—— A TETT ARG YRR (SnPb: 6337) | ToHYER
Solderzbil At least 95% of the terminal electrode is | 245 IR 235+5°C B E: 245+5°C
c9vered by new solder. N S ] 240,55 VG E]: 240.5s
Visual Appearance: No visible damage.
Solder Temperature; 235+5°C | Solder Temperature; 245+5°C
Duration: 240.5s Duration: 2+0.5s
TiH NPOZESL | XTRXSR/ | Y5V/
tem | NPOwSL | X7SX6S | Z5U ‘ ‘
ACC | <+ 05% 8% + | S5-t10% | -10-120 4§Eﬁ§7£ 100~200°C Y3 2 T Fiik 1022 53
OSPF, Bk 0 :{;;L%%‘/m}g: 265+5°C
<105%or L &%%Eﬂ‘@: 10“_“15\ ‘ )
SNIEEUHAA SR TR 10 fUA_ LR IRAIR P
— OSPF, whicheveris BOERI: 2452 NE M SR
. larger Preheating conditions: 100 to 200°C; 10 2= 2min.
Resistanceto [F AT A 1 Solder Temperature: 265+ 5°C
Soldering Heat DF Same to initial value. Duration: 10+ 1s
[F T Clean the capacitor with solvent and examine it with
IR . . .
Same to initial value. a 10X(min.) microscope.
AU TERI LA B =95% Recovery Time: 24+ 2h
Appearance: No visible damage.At least 95% | Recovery condition: Room temperature
of the terminal electrode is covered by new
solder.
WIGHEAR : ALO; Bk PCB ZHIAZ: 1mm
Jifi R # . 0.5mmY/sec. PAfT: mm
JBLAE S HPRAS T HEAT I & .
, 29 =
DU | psm. oy mands, 20 o
Resistance Appearance: No visible damage.
to Flexure - Y
of Substrate | T
(Bending 4542 4542
Strength) Test Board: Al>O; or PCB Warp: lmm
Speed: 0.5mm/sec. Unit: mm
AC/IC <+10% The measurement should be made with the board in
the bending position.
F 14 I 27 W
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Item Technical Specification Test Method and Remarks
TALFRS (2 28): RRRFEHINREE, 1 /M
WS 24£1h
A C/C: FIhe I
[26: <+1%3+1pF, TEAIRE: 5 IR, AMEA D LLT 4 28
R PN Y BBt e (C) ISJTE] (3
II3%: BX.BS,DS: <*10% T BRI BE Qromassys
EF: <420% m1Y f,) 30
20 Wi (+20) 2~3
Class [ : <% 1% or XIpF, - R
whichever is larger. 3w (romas. s 30
ClassIl: w4 1 2o
JH FEE R AR ) o 4w i (+20) 2~3
Tﬁfﬁi BABSDS SEI RIGFIE (WS Bl 24%2h
Cycle ’ Preheating conditions: up-category temperature, lh
Recovery time: 24+ 1h
Initial Measurement
Cycling Times: 5 times, 1 cycle, 4 steps:
Step Temperature (°C) Time (min.)
1 Low-category temp. (xews:Vev’s:7 30
Normal temp. (+20) 2~3
3 Up-category temp. 30
VIVZSUNSRLES  Xes:+105)
4 Normal temp. (+20) 2~3
Recovery time after test: 24 +2h
[ 2% <+£2%BK+1pF,
T pa N
I12§: B,X,BS,DS: <=£10%
A EF: <1+30%
C/C | Class [: <*2%or *IpF, )
whichever is larger. imE: 40+2°C
ClassIl: B,X,BS,DS: <+10% | #/EZ: 90~95%RH
EF: <+30% i A 500 /N
<9 fERTHA T . .
AR DF I?ozt kjfrin*glﬁ twice of initial )‘ﬂﬁ%ﬁ:: b . .
Moisture value. JECERE]: 24 /NEF(T 28)s 48 /NRF(ITER)
Resistance [ 2%: Ri=2500M Q 5§ Ri+C,=> | Temperature: 40£2°C
25S UM & 2 NG Humidity: 90~95%RH
Class I : Ri=2500M Q B¢ Ri*C, Duration: 500h
=258 whichever is smaller. o
IR Recovery conditions: Room temperature

II2%: Ri=1000M Q 8 Ri*C,=

258 WM 2 BN
Class 1T : Ri=1000M Q B¢ Ri*C,
=258 whichever is smaller.

HMWL: Tt

Appearance: No visible damage.

Recovery Time: 24h (Class1) or 48h (Class2)

¥O15 W




| R I A R A R R 1 = R S

A

Crl DAMNIGEPONG T EMNGHIA ADVANCED TECHMNOL DG Y B0 CNG £, L TIL
TH BRI m ok Jr ik
Item Technical Specification Test Method and Remarks
PSS
J HMILTE AT W45 A5 JIn 7. 5N i fE]: 10+ 1S
Terminatio No visible damage. Applied Force: SN Duration: 10 1S
n Adhesion
[2: <£2%8+IpF
112 gff;ﬁzjﬁ% (ST (ilqov>
AC/C EF: <+30% EE}‘j_S‘ 1.5 {55 e TR R
Class [ :<£2% or *1pF, 18] 1000 7N
whichever is larger. . 125°C (NPO. X7R. X7S) 85C (Y5V,
ClassI1: B,X,BS,DS: <=+20% X5R) 105°C (X6S)
i QEA»;; ; £30% SR ARG SOmA
DF I?ozt nr:fren /tTh{an twice of inital | o r A Fe Sl
75 ik value. JCERSTA]: 24 /NI CT 38, 848 /M (I,
Life Test [ 3: Ri=4000M Q5% Ri+Cr> Low-voltange (<<100V)
408 BUH & 2 i /N Applied Voltage: 1.5 x Rated Voltage
Class [ : Ri=4000M Q 8¢ Ri*Cg | Duration: 1000h
R =408 Whichevef is smaller. | Temperature: 125°C (NPO. X7R. X7S) 85C
I[2€: Ri=2000M QB Ri*Cr= | (Y5V, X5R) 105C (X6S)
508 WP L UM Charge/ Discharge Current: 50mA max.
Class IT : Ri=2000M Q 5% Ri*Cr .
> 50S whichever is smaller. Recovery C.OndltIOIISZ Room Temperature
SRR Recovery Time: 24h (Class 1), or 48h (Class2)
Visual Appearance: No visible damage.
VAR

L IAC RS (AU 2 FEHL R 88D
B HL A8 A PR 2 )3 P Bl A T A R S A R R
5 24+ 1h.

Note: Pretreatment (only for class2 capacitor)

MUER B Rl E T4 Th)E, SE AR AR R TR

Pretreatment (only for class2 capacitor) is a method to treat the capacitor before measurement. First, place the
capacitor in the up-category temperature or other specified higher temperature environment for 1hour. Then recovery

the capacitor at standard pressure conditions for 24 = lhours.

X LB FRAS 1) A 25 9

I ;27 W
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+. 83 PACKAGE
ORI B &L EMBOSSED PLSATIC TAPING

Top cover tape [

Carrier tape(paper)f&i% iy

Chip hole(Pocket):ts F fL

Polystyrene reel B4

XALE T 1005 MU, HREUH RSFT
The emboss plastic applies only to 1005 type, the dimensions as follows:

'\ Do8o0gp

L

L__|

A0

Unit: mm
W PO P1 E F DO A0 B0 KO
440.05 | 2+0.04 | 1+0.02 | 0.94+0.05 | 1.840.02 | 0.840.04 | 0.24+0.02 | 0.45+0.02 | 0.24+0.02
o170 27 W
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O K B L  PAPER TAPING
Top cover tape THIfiX

Carrier tape(paper)f&i% i

Chip hole(Pocket) it i FL

Polystyrene reel B4 Bottom tape J& i

1005, 0201, 0402 4% gy R~F A/

Dimensions of paper taping for 1005, 0201. 0402 type

- e
t

gzje Wi L1 D C B P1 P2 PO d t
1005 024+ | 045+ | 8.00+ | 3.50+ | 1.75¢ | 2.00+ | 2.00+ | 4.00+ 1.50 0.30

0.02 0.02 0.10 0.05 0.10 0.05 0.05 0.10 | -0/+0.10 | Below
0201 0.37% 0.67t | 8.00x | 3.50+ | 1.75+ | 2.00= | 2.00+ | 4.00% 1.50 0.80

0.10 0.10 0.10 0.05 0.10 0.05 0.05 0.10 | -0/+0.10 | Below
0402 0.65+ 1.15+ | 8.00+ | 3.50+ | 1.75+ | 2.00= | 2.00+ | 4.00* 1.50 0.80

0.10 0.10 0.10 0.05 0.10 0.05 0.05 0.10 | -0/+0.10 | Below
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MOEA 0603, 0805, 12067 LR = it 4% R
Dimensions of paper taping for 0603, 0805, 1206 types.

%77 4L Feeding hole

j % 777X Chip pocket
7o o b o o ]
D [ B Qo f D D
T’ C
R Y
} v
Chip cap L H G j F Tape running Jirection R
AT isAT 7 1n)
Unit: mm
A B C D* E F G* H J T
0603 1.10 190 800 350 1.75 4.00 200 4.00 1.50 1.10
+0.10 +0.10 +0.10 +005 +0.10 +0.10 +0.10 +010 | -040.10 Max
0805 145 230 80 350 1.75 4.00 200 4.00 1.50 1.10
+0.15 +0.15 +0.15 +005 +0.10 +0.10 +0.10 +010 | -040.10 Max
1206 1.80 340 800 3.50 1.75 4.00 200 4.00 1.50 1.10
+020 +020 +020 +005 +0.10 +0.10 +0.10 +010 | -040.10 Max

TR RN AR R 0 ZR AR .

Note: The place with “*” means where needs exactly dimensions.

O BB L

Polystyrene

%

reel iK%

0
G

EMBOSSED TAPING

\

Top cover tape THIfiX

Carrier tape(paper)f&i% iy

Chip hole(Pocket):ts /L
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X IR RSTEI0E S C0805~18127 U= )
Dimensions of embossed taping for 0805~1812 type

1%+ 4L Feeding hol .
%75 1L Feeding hole | 57 Chip pocket
AN N ~ h ~
e D
t / C
f\ R N\ f\ 7N\ m v
Or-110 D101V
T G F Tape running direction -
L—’| Chip cap < r—>|< -
EB R ARIE T T
(e
ik A B C D* E F G* H J T
Tapesize
0805 1.55 2.35 8.00 3.50 1.75 4.00 2.00 4.00 1.50 1.50
+020 | £020 | £0.20 | £0.05 | £0.10 | £0.10 | £0.10 | £0.10 | -0/+0.10 [ Max
1206 1.95 3.60 8.00 3.50 1.75 4.00 2.00 4.00 1.50 1.85
+020 | £020 | £0.20 | £0.05 | £0.10 | £0.10 | £0.10 | £0.1 |-0/+0.10 [ Max
1210 2.70 342 8.00 3.50 1.75 4.00 2.00 4.00 1.55 3.2
+0.10 [ £0.10 | £0.10 | £0.05 | £0.10 | £0.10 | £0.05 | £0.10 | -0/+0.10 | Max
1808 2.20 4.95 12.00 5.50 1.75 4.00 2.00 4.00 1.50 3.0
+0.10 [ £0.10 | £0.10 | £0.05 | £0.10 | £0.10 | £0.05 | £0.10 | -0/+0.10 | Max
1812 3.66 4.95 12.00 5.50 1.75 8.00 2.00 4.00 1.55 4.0
+0.10 [ £0.10 | £0.10 | £0.05 | £0.10 | £0.10 | £0.05 | £0.10 | -0/+0.10 | Max

ik * RIS AT RS IR ESR AR H R o

Note: The place with “*” means where needs exactly dimensions.

OfEIEW ARG 45M  Structure of leader part and end part of the carrier paper

R () O ARIE ki ek CHH D
End (Vacant position) | Chip carrier Vacant position Leader part(cover) tape)
. ol sl N

KT+ 150 mm KF150mm  KF 150 mm /Over 150 mm
over 150mm over 150mm f£1% 77 I7]/ Moving Direction
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% & RS) Reel Dimensions (unit: mm)

|
i ! I
B
- — C Eiox s 2|
YT
W \“\
A I i ; L PRI RN
e 4
R ke oo 5
i
i
[
G
¥ R~HUHES (CODE)
LHAYS A B C D E F G
7 REEL G178+20 3.0 d13+05 $21408 PS0HEN 100+15 | 12max
®50 ormore
13’ REEL | $3301+20 3.0 d13+05 | $21408 S0HEN 100+15 | 12max
d500rmore

® XTHBHHTEB  Taping specification
KRR E#E  Top tape peeling strength
(a)éEE it Paper Taping Cover tape peeling direction T i3 J7 [

Cover tape /

0~15°
\

-

)

C\

X
\ Carrier tape 1&i% 77

(b) ZERHK A Embossed Taping

Cover tape [ [ /
0~

_||7|jlj|l}\||

Carrier tape 1&i% 77

Cover tape peeling direction [ i 3 &5 77 ]

PRt 0. IN<RES5RE<0.7N
Standard: 0.1N < peeling strength < 0.7N
FERIBGIS, AR A BEA AW, WA BERTEIR . TR E.

No paper dirty remains on the scotch when peeling, and sticks to top and bottom tape.

o201 W * 27 W
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AR S UL 3E Bulk Case Package

FA7 (unit) :mm

Symbol A B T C D E
Dimension | 6.80%0.10 8.80+1.00 | 12.00£0.10 | 15.00+0.10/-0 | 2.00+0/-0.10 | 4.70+0.10
Symbol F w G H L I
Dimension | 31.50+0.20/-0 | 36.00+0/-0.20 | 19.00+0.35 | 7.00%£0.35 | 110.00+0.70 | 5.00%0.35
¥ A2 E Packing Quantity
R A MEE (PACKAGE STYLE & QUANTITY)  unit: pes
(SIZE) MR ELH A | AVTEERL | OSSR (ET) | R ERCE | ek
(EPT) (PT) (BO) (BP)
1005 40000 20000 | 0 - | e | e
0201 | - 15000 |  --eee- 20000 5000
0402 | - 10000 | - 20000 5000
0603 | - 4000 | - 15000 5000
0805 | - 4000 3000 10000 5000
T<1.35mm 3000
1206 | e 4000 5000 5000
T>1.35mm 2000
T<1.80mm 2000
1200 | e e 2000
T>1.80mm 1000
1410 | e | e 2000 | e |
1808 | e | e 2000 | e 2000
T<1.85mm 1000
13 -/ I e R — 2000
T>1.85mm 500
1825, 2220.
2025, 2225, | e | - 1010 I E—— 500
3035

R BRSNS AT ARYE & IR E .«

Note: We can choose packing style and quantity can be according to the customer’s requirement.
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GUANGDONG FENGHUA ADVANCED TECHNOLOGY HOLDING CO., LTD.
@ 433 Outer packing
/N2 The first package KA% The second package
Quantity: 10 reels Quantity: 6 cases
HE: 106 HE: 6%
115mm @‘\

180mm

200mm
\

A

A 4

400mm

180mm label 7% 385mm
Label Hr%5
PART No -5 Hi#%
QUANTITY (i Produc.:tio‘tll Iime e AR
i Quantity Z{ &
DATE P} Weight &

I\ fEfF ¥ Storage Methods

DR AT R R AR SRR Y 6 AN H (FE B AT L ).

The guaranteed period for solderability is 6 months (Under deliver package condition).

#1726 1F/Storage conditions:

#4715 5% /Temperature  5~40°C it AEFHAE ¥ /Relative Humidity 20~70%
. HHATHERZED  Precautions For Use

% 2 Py sUE A HUA A (MLCC) 7E Ji 3 BT % 14 R i 0 T e 2 2880, A H AR AR O\ 5 B0ORH 5 15 B = v e

TR A )0 55 AR IR BAN FHU T IS AR R B s A W REE K IR SR A BT LAAE A )
I i, B 516 N 7 R A AR AR B AT R 18 B R BEAT, g AN I AL TR R FRATHORES . b B B B AR 7= 0.

The Multi-layer Ceramic Capacitors (MLCC) may fail in a short circuit modern in an open circuit mode when
subjected to severe conditions of electrical environment and / or mechanical stress beyond the specified “rating”
and specified “conditions” in the specification, which will result in burn out, flaming or glowing in the worst case.
Following “precautions for “safety”” and Application Notes shall be taken in your major consideration. If you have a
question about the precautions for handling, please contact our engineering section or factory.

1. BEMFZMHS5MHKER  Soldering Profile

DNy 3 A DR T FEE ) R AR AR AT 51 AES PR T SR ) F R R D 0 5 A 2V A e, P i 4 PR R kAT . (T
SN EER)

To avoid the crack problem by sudden temperature change, follow the temperature profile in the adjacent

graph (refer to the graph in the enclosure page).

o230 27 W
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2. ¥I/8%¥  Manual Soldering
T LARFRARE 5y PR oy 348 52 FA AN 49 1 5 B AR 3R B ) S MR M (R B 0 A R R I i SR A 3 AN/
O, S A B Sk LA ] RS AR B AR 70 2 i IR AR 2 o8 b 220 DR el i 52 45 B3 e I HL At R 4 A
I, 5 P PR B T T I IR A 8 A S 0 R 8 B R 20 i FR) 0 36 P 2R S e 2 92 1) 82 22 Jim /o
Manual soldering can pose a great risk of creating thermal cracks in capacitors. The hot soldering iron tip
comes into direct contact with the end terminations, and operator’s careless may cause the tip of the soldering iron
to come into direct contact with the ceramic body of the capacitor. Therefore the soldering iron must be handled

carefully, and pay much attention to the selection of the soldering iron tip and temperature contact of the tip.

3. EEHK/EE Optimum Solder Amount for Reflow Soldering

R 2 XA 2 PR Sk J g 3o KT
Too much solder [m B N TR YA il
' : Cracks tend to occur due to large stress.

R D [l 58 Ty A2 AT E 2 51
Not enough solder A S R
/17 —|\ Weak holding force may cause bad

connection between the capacitor and PCB.

4. HEFF KL F & Recommended Soldering amounts

4.1 [l R R & 4.2 PEIRIE R R IR &
The optimal solder fillet amounts for re-flow soldering The optimal solder fillet amounts for wave soldering
- = P~
{ ) ( \
|
e A
ToP B/ NERER1/3 S Hhial e

4318 HS R IR BN () e R R

The optimal solder fillet amounts for reworking by using soldering iron

W=

i )
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/

+. #FEEH A Recommended Soldering Method

Ak R~ &R HE H s e (N B P47 30
Size Temperature Characteristics RatedVoltage Capacitance | Soldering Method
NPO / / R
1005
X7R/X5R/XTS/X6S / / R
NPO / / R
0201 X7R/X5R/X7S/X6S / / R
Y5V / / R
NPO / / R
0402 X7R/X5R/X7S/X6S / / R
Y5V / / R
NPO / / R/W
C=1uf R
X7R/X5R/X7S/X6S /
0603 C<luf R/W
C=1uf R
Y5V /
C<luf R/W
NPO / / R/W
C=4.7uf R
XTR/X5R/XTS/X6S /
0805 C<<4.7uf R/W
C=1uf R
Y5V /
C<luf R/W
NPO / / R/W
C=10uf R
X7R/X5R/X7S/X6S /
1206 C<10uf R/W
C=10uf R
Y5V /
C<10uf R/W
NPO / /
=1210 XT7R/X5R/XTS/X6S / / R
Y5V / /

$24% 77 30 Soldering method: R—[1]ii/f Reflow Solering
W— &4 Wave Soldering

#O25 W 27 W




RN SRR SR TS

GLIANGINNG FENGHUA ADVANCED TECHRNOLDGY BN ING O, LTI

+—. #HEFEEZEEMLZE  The temperature profile for soldering

EJifEE (Re-flow soldering )

Temperature
<
300 |
250 - -
200
150
100
50

i J84% Peak Temperature

IR

&

i —arer 0% 30~608 H ARV

TeHE

Lead-free soldering

Pb-Sn f#4%
Pb-Sn soldering

RV
Peak temperature
FETRFAI , R RI B2 5 8y 3R LB 2 [ R 22 4B R AE T<<150°C.
While in preheating,please keep the temperature difference between soldering temperature and surface
temperature of chips as: T<<150°C.

PESREE (Wave soldering)

230°C~250C 240°C~260°C

Temperature
(O i Peak Temperature
300 — Preheating
g 20 g
200 |
150
100
50 [
Over 1 minute 3smax.| Gradual
L4l cooling 5 4% 44
Pb-Sn 4% o R
Pb-Sn soldering Lead-free soldering
7N IIIR“E’
R 230°C~260°C 240°C ~270°C
Peak temperature

FEPRAS TR EHIR P 50 3R T i P 2 [ ARl 22 4 45 7 T<<150°C

While in preheating,please keep the temperature difference between soldering temperature and surface

temperature of chips

as: T<<150°C.

¥O26 T
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FTI/E# (Hand soldering)

Temperature
A P
il # Peak Temperature
350 — Preheating R
250 | v
VN 200 |
150
100 |
50 [
Over 1 minute 3smax.| Gradual
cooling
L — b HARAH
21 Conditions:
HISELf
ISR KL A e
L | g | DT < ld:paste PR ) 4% 14
emperatire o OWer o dering 0
Preheating o o soldering iron ) Restricted conditions
solderingironhead | soldering iron time amount
head
. V5 7048 PR B Sk L 4% ik B
e BR20W N . . o
5350C OWatth #4Y Imm BK3s | SIROHEE | Boof
atthe
A=I30C Highest high Imm 3satthe <1/2chip Please avoid the derect contact
est
temperature:350°C recommended longest thickness between soldering iron head
and ceramic components
X LU FBUAS 1) A 28 g

o270 27 T
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	二、尺寸及结构  DIMENSIONS AND STRUCTURE 
	     ※ 尺寸 DIMENSIONS
	四、温度系数/特性 Temperature Coefficient /Characteristics
	※1005、0201、0402纸带编带尺寸大小
	Dimensions of paper taping for 1005、0201、0402 type
	※适合‘0603，0805，1206’常规尺寸产品的纸带尺寸
	Dimensions of paper taping for 0603，0805，1206 type
	                         Unit：mm
	注意：*表示此处对尺寸的要求非常精确。
	备注：*表示此处对尺寸的要求非常精确。
	Note：The place with “*” means where needs exactly 
	●传送带的前后结构   Structure of leader part and end part 
	● 关于卷带的说明    Taping specification
	注意：包装的形式和数量可根据客户的要求来定。
	Note：We can choose packing style and quantity can 

